
Breast milk 
contamination: 

considerations & 
challenges

Catherine J. Karr  MD, PhD, MS
ckarr@u.washington.edu
Assistant Professor of Pediatrics/Env & Occ Health Sciences, Univ WA
Director, UW Pediatric Environmental Health Specialty Unit
Seattle, WA

http://depts.washington.edu/pehsu/index.html



CASE #1: Lead Exposure
• 22 yo Mexican woman 

at 28 weeks gestation 
with BLL – 38 ug/dl. 
Repeat 1 wk later – 33 
ug/dl;

• No current sources of 
lead exposure found; 
patient came to U.S. 
from Mexico 6 weeks 
ago;

• Call from Ob/gyn –
should the patient 
breastfeed?



Case #2: Electronics Worker
• 26 year old woman 

breastfeeding 7 mo. old 
child

• Mom works in a silicon 
wafer fab. for at least 2 
hrs/day

• Exposures to acetone, 
isopropyl alcohol, xylene, 
phenol

• Uses gloves, hood, no 
respirator

• Is it safe to go back to work 
and continue 
breastfeeding?



WHO YOU GONNA CALL?

UW Pediatric Environmental Health 
Specialty Unit (PEHSU)

Free telephone consultation 
Clinical referrals as required

Outreach & Education
1-877-KID-CHEM 

http://depts.washington.edu/pehsu/
Supported by U.S. EPA/CDC-ATSDR

http://depts.washington.edu/pehsu/


PEHSU: Pediatric Environmental 
Health Specialty Unit

Serve health care providers, 
public health professionals, 
communities, and families

Unique interface of pediatric 
medicine-toxicology-
teratology-epidemiology-
exposure sciences

Evidence-based Consultation 
and Education

UW PEHSU: OR, ID, AK, WA



NW PEHSU
• Currently, a very small percentage of our consultation 

requests (<5%) are related to breast milk 
contaminants

• PEHSU network includes expertise in breastmilk 
contamination
– UCSF PEHSU, Dr. Gina Solomon 
– UW PEHSU partner, Dr. Janine Polifka

• Much of this presentation attributable to Dr. 
Solomon/Polifka!



WHO YOU GONNA CALL?
Care Northwest

CARE NW – Counseling and Advice on Reproductive 
Exposures (est 1994), part of the OTIS umbrella 
(Organiz of Teratogen Info Services)

Also serves WA (65%), AK, ID, OR
(The primary user group is patients, although serve 

health care practitioners and genetic counselors. )

Toll free phone number  1-888-616-8484
http://depts.washington.edu/terisweb/teris/cnw.htm



CARE NW calls 2000-2005

• 57% pregnancy concerns, 30% lactation, 13 % 
other (adoption, pre pregnancy)

• 58% medication, 10% occupational, 7% 
environmental, 25% other (CAM, substance of 
abuse, vaccine, illness)



Breast milk: Consider the benefits



Immune system benefits
Lower Incidence or Severity in Breastfed Infants than in 

Formula-fed Infants

Diarrhea
Respiratory tract infection
Otitis media
Pneumonia
Urinary infection
Necrotizing enterocolitis
Invasive bacterial infection
USDHH.  HHS Blueprint for Action on Breastfeeding, Washington, 
D.C., US Department of Health & Human Services, Office on 
Women’s Health, 2000



Benefits of Breastfeeding

Complete nutrition – economic – practical 
advantages

Improved behavioral/learning outcomes
Cancer prevention?
Obesity prevention?
Other adult onset chronic dz prevention? 

(IDDM, heart dz, MS)



Breast milk: consider the 
alternative

Formula Feeding
Water contamination 

Pathogens, nitrates, pesticides, industrial chemicals

Contaminants from processing or containers
Pathogens, lead, bisphenol-A

Manganese

Phytoestrogens (soy)

Increased mortality compared with breastfed babies

Improper mixing



AAP Policy Statement on 
Breastfeeding

“Exclusive breastfeeding is ideal nutrition and 
sufficient to support optimal growth and 
development for approximately the first 
6 months after birth.”

“It is recommended that breastfeeding continue 
for at least 12 months, and thereafter for as 
long as mutually desired.”

PEDIATRICS Vol. 100 No. 6 December 1997, pp. 1035-1039



But what about breastmilk 
contamination?

BIOMONITORING STUDIES show:

Most breast-feeding mothers have
detectable levels of several environmental
agents in their milk….

Levels reflect geography, diet, regulatory 
controls, birth order, timing of 
breastfeeding….



Chemicals Reported in Breast Milk
Organochlorine pesticides 

(Persistent Organic Pollutants 
POPs)

• Compounds are characteristically 
stable, fat-soluble and bioaccumulate

DDT/DDE
Dieldrin, Aldrin, Endrin
Chlordane
Hexachlorocyclohexane 

(Lindane)
Heptachlor
Mirex
Toxaphene



Chemicals Reported in Breast 
Milk: Industrial POPs

• Hexachlorobenzene
• Polychlorinated biphenyls (PCBs)
• Polychlorinated dibenzodioxins (dioxins)
• Polychlorinated dibenzofurans (furans)
• Polybrominated diphenylethers (PBDEs)
• Musk xylenes, Nitro musks
• Perfluorooctanoic acid (PFOA)



Health Effects of POPs

• Some are known or likely human 
carcinogens (eg. dioxins, furans, PCBs, 
PFOA)

• Most are known endocrine disruptors 
• Many are neurotoxins
• DDT shortens duration of lactation



DDE in Breastmilk
Sweden
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DDT and DDE in Breast Milk Around the World 
(1990s)
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Higher DDT Contamination Levels in Breast Milk of 
Mothers Nursing their First Child 

Veracruz, Mexico  1994-95
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DDT and DDE in Breast Milk, Mexico (1996-1997)
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PCBs in Breastmilk
Sweden
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Reductions in Breast Milk Pollutant Concentrations Over a 
38-Month Period of Breast Feeding Twins
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Specific PCB Congeners in Canadian 
Breastmilk, 1989-90
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Polybrominated Diphenyl 
Ethers (PBDEs)

• PBDE levels showed an exponential 
increase in human fat, blood, and 
milk levels over the period of 1972-
1997

– 0.07ng/g to 4.02 ng/g in human milk, 
doubling about every 5 years



Brominated Diphenylethers in Breastmilk
Sweden
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Polybrominated Diphenyl Ethers 
(PBDEs)

• Flame retardants used in 
polyurethane foam and plastic 
electronics casings;

• Structurally similar to PCBs and 
dioxins;

• Persistent, lipophilic, 
bioaccumulative;

• Interfere with thyroxin, 
neurodevelopmental toxicants in 
lab animals;

• Not yet tested for 
carcinogenicity.
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Median Levels of  3 Abundant PBDE Congeners in North American and 
European Breast Milk, Blood, and Adipose Tissue 
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Chemicals Reported in Breast Milk: 
Metals

• Lead
• Mercury
• Cadmium • Can be a problem in milk

• Higher in blood
• Worse prenatally

Neurotoxicity is the 
biggest problem



Solvents
• Easily absorbed by inhalation, skin 

contact, drinking contaminated water
• Dissolve into fat
• Excreted within about 48 hours
• Do not persist in breast milk
• Acute and chronic neurotoxicity, 

hepatotoxicity, reproductive toxicity, 
some are carcinogens



Chemicals Reported in Breast Milk: 
Solvents

Benzene
Toluene
Xylene
Chloroform
Methylene chloride
Styrene
Perchloroethylene
Trichloroethylene
1,1,1-Trichloroethane
Phenol
Acetone

Found in:
•Glues
•Paints
•Strippers
•Degreasers
•Gasoline
•Dry cleaning solvents



Chemicals Reported in Breast Milk: 
Perchlorate

• Used in rocket fuel, fireworks, road flares, explosives
• Contaminates hundreds of drinking water sources 

nationwide, primarily wells & the Colorado River
• Uptake into some crops from irrigation water
• Rapidly absorbed, rapidly excreted



What Perchlorate Does
• Inhibits iodide uptake 

into the thyroid gland

• Iodide is necessary 
for normal 
production of 
thyroxine (T4)

• T4 is necessary for 
normal development 
of the fetal brain



Challenge

When does contaminant toxicity outweigh the clearly 
identified benefits of breastfeeding?

THERE ARE NO EVIDENCE BASED HEALTH 
STANDARDS

There are no established normal or abnormal values 
for clinical  interpretation that are derived from 
toxicologic or epidemiologic studies; therefore, 
evidence-based guidance cannot be provided.



CASE #1: Lead Exposure

• 22 yo Mexican woman at 
28 weeks gestation with 
BLL – 38 ug/dl. Repeat 1 
wk later – 33 ug/dl

• Lead is mostly a 
transplacental problem

• If exposure ceases, levels 
will drop by birth, and be 
lower in breast milk

• Chelation of the mother?



Case #2: Laboratory Worker
• 26 year old woman exposed to 

solvents and breastfeeding 7 
mo. old child

• Solvents are hepatotoxic, 
neurotoxic, and developmental 
toxicants

• Solvents move rapidly across 
skin and lungs into 
bloodstream and enter breast 
milk within minutes

• Are cleared from the body 
within about 24-48 hours

• Highest levels are in end-of-
shift milk



Summary
• Breastfed infants do better than 

formula-fed in all studies

• No health based standards for 
guiding clinical decision making 
regarding breast milk 
contamination – case by case 
basis

• In general, promotion of 
breastfeeding with promotion of 
prevention/exposure reduction is 
appropriate



Prevention guidance for women who are 
pregnant, planning pregnancy, or are 
breastfeeding
Quit smoking or never start, keep others from smoking in your 

house/car

Avoid alcoholic beverages

Avoid use of pesticides in the home, garden or on pets

Avoid exposure to solvents, such as paints, non-water-based 
glues, furniture strippers, gasoline fumes, perfume and nail 
polish

Avoid dry cleaners and recently dry-cleaned clothes

Eat a balanced diet low in animal fats and high-fat dairy products. 
Eat organically grown food if available.

Avoid fish that may have high mercury or PCB levels, such as 
swordfish, shark, tuna and locally caught fish



Resources

• NW PEHSU/Care 
Northwest

• www.nrdc.org/breastmilk

http://www.nrdc.org/breastmilk
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CASE #1: Lead Exposure

		22 yo Mexican woman at 28 weeks gestation with BLL – 38 ug/dl. Repeat 1 wk later – 33 ug/dl;

		No current sources of lead exposure found; patient came to U.S. from Mexico 6 weeks ago;

		Call from Ob/gyn – should the patient breastfeed?















Case #2: Electronics Worker

		26 year old woman breastfeeding 7 mo. old child

		Mom works in a silicon wafer fab. for at least 2 hrs/day

		Exposures to acetone, isopropyl alcohol, xylene, phenol

		Uses gloves, hood, no respirator

		Is it safe to go back to work and continue breastfeeding?











WHO YOU GONNA CALL?



UW Pediatric Environmental Health Specialty Unit (PEHSU)

Free telephone consultation 

Clinical referrals as required

Outreach & Education

1-877-KID-CHEM 

http://depts.washington.edu/pehsu/

Supported by U.S. EPA/CDC-ATSDR

















PEHSU: Pediatric Environmental Health Specialty Unit

Serve health care providers, public health professionals, communities, and families



Unique interface of pediatric medicine-toxicology-teratology-epidemiology-exposure sciences



Evidence-based Consultation and Education



UW PEHSU: OR, ID, AK, WA













NW PEHSU

		Currently, a very small percentage of our consultation requests (<5%) are related to breast milk contaminants



		PEHSU network includes expertise in breastmilk contamination

		UCSF PEHSU, Dr. Gina Solomon 

		UW PEHSU partner, Dr. Janine Polifka



		Much of this presentation attributable to Dr. Solomon/Polifka!









WHO YOU GONNA CALL?

Care Northwest

CARE NW – Counseling and Advice on Reproductive Exposures (est 1994), part of the OTIS umbrella (Organiz of Teratogen Info Services)



Also serves WA (65%), AK, ID, OR

(The primary user group is patients, although serve health care practitioners and genetic counselors. )



Toll free phone number  1-888-616-8484

http://depts.washington.edu/terisweb/teris/cnw.htm







CARE NW calls 2000-2005

		57% pregnancy concerns, 30% lactation, 13 % other (adoption, pre pregnancy)



		58% medication, 10% occupational, 7% environmental, 25% other (CAM, substance of abuse, vaccine, illness)









Breast milk: Consider the benefits









Breast milk contains the optimal balance of fats, carbohydrates, and proteins for developing babies, and it provides a range of benefits for growth, immunity, and development (1). Breast milk contains powerful immune factors that help infants fight infections (2), and it contains growth factors that appear to influence brain development and increase resistance to chronic diseases such as asthma, allergies, and diabetes. Breast-feeding builds a powerful bond between a mother and her child, and this bond enhances health and well-being across the generations. Recognition of the manifold benefits of breast milk has led to the adoption of breast-feeding policies by numerous health and professional organizations (3-9) and stimulated development of the recent "Blueprint for Action on Breastfeeding" by the U.S. Department of Health and Human Services (10). 









Immune system benefits

Lower Incidence or Severity in Breastfed Infants than in Formula-fed Infants



Diarrhea

Respiratory tract infection

Otitis media

Pneumonia

Urinary infection

Necrotizing enterocolitis

Invasive bacterial infection

USDHH.  HHS Blueprint for Action on Breastfeeding, Washington, 

D.C., US Department of Health & Human Services, Office on 

Women’s Health, 2000













Benefits of Breastfeeding

Complete nutrition – economic – practical advantages

Improved behavioral/learning outcomes

Cancer prevention?

Obesity prevention?

Other adult onset chronic dz prevention? (IDDM, heart dz, MS)







Breast milk: consider the alternative

Formula Feeding

Water contamination 

Pathogens, nitrates, pesticides, industrial chemicals



Contaminants from processing or containers

Pathogens, lead, bisphenol-A



Manganese



Phytoestrogens (soy)



Increased mortality compared with breastfed babies



Improper mixing













AAP Policy Statement on Breastfeeding

“Exclusive breastfeeding is ideal nutrition and sufficient to support optimal growth and development for approximately the first 6 months after birth.”

“It is recommended that breastfeeding continue for at least 12 months, and thereafter for as long as mutually desired.”

PEDIATRICS Vol. 100 No. 6 December 1997, pp. 1035-1039







But what about breastmilk contamination?

BIOMONITORING STUDIES show:



Most breast-feeding mothers have

detectable levels of several environmental

agents in their milk….



Levels reflect geography, diet, regulatory controls, birth order, timing of breastfeeding….







Chemicals Reported in Breast Milk

Organochlorine pesticides (Persistent Organic Pollutants POPs)

		Compounds are characteristically stable, fat-soluble and bioaccumulate



DDT/DDE

Dieldrin, Aldrin, Endrin

Chlordane

Hexachlorocyclohexane (Lindane)

Heptachlor

Mirex

Toxaphene









Chemicals Reported in Breast Milk: Industrial POPs

		Hexachlorobenzene

		Polychlorinated biphenyls (PCBs)

		Polychlorinated dibenzodioxins (dioxins)

		Polychlorinated dibenzofurans (furans)

		Polybrominated diphenylethers (PBDEs)

		Musk xylenes, Nitro musks

		Perfluorooctanoic acid (PFOA)









Health Effects of POPs

		Some are known or likely human carcinogens (eg. dioxins, furans, PCBs, PFOA)

		Most are known endocrine disruptors 

		Many are neurotoxins

		DDT shortens duration of lactation









DDE in Breastmilk

Sweden
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DDT1


			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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DDT and DDE in Breast Milk and Adipose Tissue 
Around the World (1990s - 2000s)
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DDE and DDT in Breast Milk, Zimbabwe (1994)





PBDEs
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DDT and DDE in Breast Milk, Mexico (1996-1997)





Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3
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			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners
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Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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HCB Concentrations in Osaka Women's Breast Milk Between 1980-1998
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HCB Contamination Levels  in Breast Milk Around the World (1990s)
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HCB Levels in Breast Milk in Three Regions of the Czech Republic (1993-1994)
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HCB Levels in Breast Milk in Arctic and Sub-Arctic Russia
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Reduction of HCBs in Breast Milk in Prague, Czech Republic between 1993-1994 and 2000
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HCB Contamination in Breast Milk in Northern and Southern Canada





			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950
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Beta-HCH Levels in Breast Milk  
Osaka, Japan  1972-1998
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Beta-HCH in Breast Milk Around the World (1990s)
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Regional Differences in Beta-HCH Breast Milk Contamination in Veracruz, Mexico
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Persistence of Chlordane in Breast Milk in Japan Following a 1986 Chlordane Ban
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			1992 - Southern Great Lakes Region			1992 - Southern Great Lakes Region


			1996 - Northern District of Keewatin			1996 - Northern District of Keewatin





Oxychlordane


trans-Nonachlor


Region and Year


ng/g milk fat


Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada
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			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44








			0


			0





Region


ng/g milk fat


Dieldrin in Breast Milk in Northern and Southern Canada
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Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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PCBs in Breast Milk, Japan 1972-1998
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PCBs in Breast Milk in Finland in Urban and Rural Areas
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PCBs in Breast Milk in Three Regions of the Czech Republic 1993-1994
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PCBs in Breast Milk in Four Sub-Arctic and Arctic Russian Towns 1996-1997
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Decreased Concentrations of the 6 Most Abundant PCB Congeners in New Zealand Breast Milk Between 1988-1998
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5
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Heptachlor Epoxide in Breast Milk, Osaka, Japan
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			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7
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Toxaphene in Breast Milk in Northern and Southern Canada





			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790
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Lower Concentrations of Dioxins and Furans in Breast Milk During Second Lactation, Germany 1992-1996
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Higher Dioxin and Furan Concentrations in Breast Milk of Japanese and Korean Mothers Nursing their First Child
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
Veracruz, Mexico  1994-95
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HCB and Beta-HCH Measured in Different Human Tissues and Fluids, Veracruz, Mexico 1998-99





			0			0			0			0





Blood


Fat Tissue


Colostrum


Mature Milk


ng/g milk fat


DDT Measured in Different Human Tissues and Fluids 
Veracruz, Mexico 1998-99
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
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			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3
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			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers


			Computer Technicians			Computer Technicians			Computer Technicians			Computer Technicians			Computer Technicians


			Office Workers			Office Workers			Office Workers			Office Workers			Office Workers


			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners
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Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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HCB Concentrations in Osaka Women's Breast Milk Between 1980-1998
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HCB Contamination Levels  in Breast Milk Around the World (1990s)
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HCB Levels in Breast Milk in Three Regions of the Czech Republic (1993-1994)
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HCB Levels in Breast Milk in Arctic and Sub-Arctic Russia
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Reduction of HCBs in Breast Milk in Prague, Czech Republic between 1993-1994 and 2000
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HCB Contamination in Breast Milk in Northern and Southern Canada





			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950
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Beta-HCH Levels in Breast Milk  
Osaka, Japan  1972-1998
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Beta-HCH in Breast Milk Around the World (1990s)
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Regional Differences in Beta-HCH Breast Milk Contamination in Veracruz, Mexico
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Persistence of Chlordane in Breast Milk in Japan Following a 1986 Chlordane Ban
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			1992 - Southern Great Lakes Region			1992 - Southern Great Lakes Region


			1996 - Northern District of Keewatin			1996 - Northern District of Keewatin





Oxychlordane


trans-Nonachlor


Region and Year


ng/g milk fat


Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada


13.4


17.5


59


78.1





			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44
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Dieldrin in Breast Milk in Northern and Southern Canada
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Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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PCBs in Breast Milk in Finland in Urban and Rural Areas
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PCBs in Breast Milk in Three Regions of the Czech Republic 1993-1994
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PCBs in Breast Milk in Four Sub-Arctic and Arctic Russian Towns 1996-1997
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Decreased Concentrations of the 6 Most Abundant PCB Congeners in New Zealand Breast Milk Between 1988-1998
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5
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Heptachlor Epoxide in Breast Milk, Osaka, Japan





			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7
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Toxaphene in Breast Milk in Northern and Southern Canada





			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790
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Reductions in Breast Milk Pollutant Concentrations Over a 38-Month Period of Breast Feeding Twins
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Lower Concentrations of Dioxins and Furans in Breast Milk During Second Lactation, Germany 1992-1996
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Higher Dioxin and Furan Concentrations in Breast Milk of Japanese and Korean Mothers Nursing their First Child
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
Veracruz, Mexico  1994-95
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HCB and Beta-HCH Measured in Different Human Tissues and Fluids, Veracruz, Mexico 1998-99
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DDT Measured in Different Human Tissues and Fluids 
Veracruz, Mexico 1998-99
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DDT and DDE in Breast Milk, Mexico (1996-1997)
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DDT1


			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3
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			Office Workers			Office Workers			Office Workers			Office Workers			Office Workers


			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners
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Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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HCB Concentrations in Osaka Women's Breast Milk Between 1980-1998
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HCB Contamination Levels  in Breast Milk Around the World (1990s)
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HCB Levels in Breast Milk in Three Regions of the Czech Republic (1993-1994)
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HCB Levels in Breast Milk in Arctic and Sub-Arctic Russia
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Reduction of HCBs in Breast Milk in Prague, Czech Republic between 1993-1994 and 2000
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HCB Contamination in Breast Milk in Northern and Southern Canada





			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950
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Beta-HCH Levels in Breast Milk  
Osaka, Japan  1972-1998
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Beta-HCH in Breast Milk Around the World (1990s)
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Regional Differences in Beta-HCH Breast Milk Contamination in Veracruz, Mexico
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Persistence of Chlordane in Breast Milk in Japan Following a 1986 Chlordane Ban
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			1992 - Southern Great Lakes Region			1992 - Southern Great Lakes Region


			1996 - Northern District of Keewatin			1996 - Northern District of Keewatin
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Region and Year
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Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada


13.4


17.5


59


78.1





			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44
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Region


ng/g milk fat


Dieldrin in Breast Milk in Northern and Southern Canada
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			0





Year


ng/g milk fat


Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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Concentrations of 7 Indicator PCBs in Breast Milk Around the World (1990s)
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PCBs in Breast Milk, Japan 1972-1998
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PCBs in Breast Milk in Finland in Urban and Rural Areas
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PCBs in Breast Milk in Three Regions of the Czech Republic 1993-1994
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PCBs in Breast Milk in Four Sub-Arctic and Arctic Russian Towns 1996-1997
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Decreased Concentrations of the 6 Most Abundant PCB Congeners in New Zealand Breast Milk Between 1988-1998
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5
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Heptachlor Epoxide in Breast Milk, Osaka, Japan
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			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7
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			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790
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DDT1


			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3
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Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada


13.4


17.5


59


78.1





			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44
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Dieldrin in Breast Milk in Northern and Southern Canada
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Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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Concentrations of 7 Indicator PCBs in Breast Milk Around the World (1990s)
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PCBs in Breast Milk, Japan 1972-1998
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PCBs in Breast Milk in Finland in Urban and Rural Areas
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PCBs in Breast Milk in Three Regions of the Czech Republic 1993-1994
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5
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ng/g milk fat


Heptachlor Epoxide in Breast Milk, Osaka, Japan





			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7








			





Region


ng/g milk fat


Toxaphene in Breast Milk in Northern and Southern Canada





			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790
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Reductions in Breast Milk Pollutant Concentrations Over a 38-Month Period of Breast Feeding Twins
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Lower Concentrations of Dioxins and Furans in Breast Milk During Second Lactation, Germany 1992-1996





			





Primiparas


Multiparas


pg PCDD and PCDF/g milk fat


Higher Dioxin and Furan Concentrations in Breast Milk of Japanese and Korean Mothers Nursing their First Child
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
Veracruz, Mexico  1994-95
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HCB and Beta-HCH Measured in Different Human Tissues and Fluids, Veracruz, Mexico 1998-99
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DDT Measured in Different Human Tissues and Fluids 
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Polybrominated Diphenyl Ethers (PBDEs)

		PBDE levels showed an exponential increase in human fat, blood, and milk levels over the period of 1972-1997





		0.07ng/g to 4.02 ng/g in human milk, doubling about every 5 years















Brominated Diphenylethers in Breastmilk

Sweden















Polybrominated Diphenyl Ethers (PBDEs)

		Flame retardants used in polyurethane foam and plastic electronics casings;

		Structurally similar to PCBs and dioxins;

		Persistent, lipophilic, bioaccumulative;

		Interfere with thyroxin, neurodevelopmental toxicants in lab animals;

		Not yet tested for carcinogenicity.



Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

O































Br

O

Br

Br

Br

Br








[image: image1.wmf] 



 



 



Cl



 



Cl



 



Cl



 



Cl



 



Cl



 



Cl



 






_1128242138.doc






 











Cl











Cl











Cl











Cl











Cl











Cl






























Chart5
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DDT1


			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3
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Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950
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Beta-HCH Levels in Breast Milk  
Osaka, Japan  1972-1998
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Beta-HCH in Breast Milk Around the World (1990s)
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Regional Differences in Beta-HCH Breast Milk Contamination in Veracruz, Mexico
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Persistence of Chlordane in Breast Milk in Japan Following a 1986 Chlordane Ban
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			1992 - Southern Great Lakes Region			1992 - Southern Great Lakes Region


			1996 - Northern District of Keewatin			1996 - Northern District of Keewatin





Oxychlordane


trans-Nonachlor


Region and Year


ng/g milk fat


Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada
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17.5
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			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44








			





Region


ng/g milk fat


Dieldrin in Breast Milk in Northern and Southern Canada





			





Year


ng/g milk fat


Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5








			





Year


ng/g milk fat


Heptachlor Epoxide in Breast Milk, Osaka, Japan





			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7








			





Region


ng/g milk fat


Toxaphene in Breast Milk in Northern and Southern Canada





			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790








			





Feb-93


Jun-93


Sep-93


Dec-93


Sep-95


ng/g milk fat


Reductions in Breast Milk Pollutant Concentrations Over a 38-Month Period of Breast Feeding Twins





			





Before 2nd Pregnancy


One Year After 2nd Birth


pg TEQ Dioxin and Furan/g milk fat


Lower Concentrations of Dioxins and Furans in Breast Milk During Second Lactation, Germany 1992-1996





			





Primiparas


Multiparas


pg PCDD and PCDF/g milk fat
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
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Chemicals Reported in Breast Milk: Metals

		Lead

		Mercury

		Cadmium



		 Can be a problem in milk

		 Higher in blood

		 Worse prenatally



Neurotoxicity is the 

biggest problem









Solvents

		Easily absorbed by inhalation, skin contact, drinking contaminated water

		Dissolve into fat

		Excreted within about 48 hours

		Do not persist in breast milk

		Acute and chronic neurotoxicity, hepatotoxicity, reproductive toxicity, some are carcinogens









Chemicals Reported in Breast Milk: Solvents

Benzene

Toluene

Xylene

Chloroform

Methylene chloride

Styrene

Perchloroethylene

Trichloroethylene

1,1,1-Trichloroethane

Phenol

Acetone

Found in:

		Glues

		Paints

		Strippers

		Degreasers

		Gasoline

		Dry cleaning solvents









Chemicals Reported in Breast Milk: Perchlorate

		Used in rocket fuel, fireworks, road flares, explosives

		Contaminates hundreds of drinking water sources nationwide, primarily wells & the Colorado River

		Uptake into some crops from irrigation water

		Rapidly absorbed, rapidly excreted









What Perchlorate Does

		Inhibits iodide uptake into the thyroid gland



		Iodide is necessary for normal production of thyroxine (T4)





		T4 is necessary for normal development of the fetal brain











Challenge



When does contaminant toxicity outweigh the clearly identified benefits of breastfeeding?



THERE ARE NO EVIDENCE BASED HEALTH STANDARDS



	There are no established normal or abnormal values for clinical  interpretation that are derived from toxicologic or epidemiologic studies; therefore, evidence-based guidance cannot be provided.







CASE #1: Lead Exposure

		22 yo Mexican woman at 28 weeks gestation with BLL – 38 ug/dl. Repeat 1 wk later – 33 ug/dl

		Lead is mostly a transplacental problem

		If exposure ceases, levels will drop by birth, and be lower in breast milk

		Chelation of the mother?















Case #2: Laboratory Worker

		26 year old woman exposed to solvents and breastfeeding 7 mo. old child

		Solvents are hepatotoxic, neurotoxic, and developmental toxicants

		Solvents move rapidly across skin and lungs into bloodstream and enter breast milk within minutes

		Are cleared from the body within about 24-48 hours

		Highest levels are in end-of-shift milk









Summary

		Breastfed infants do better than formula-fed in all studies



		No health based standards for guiding clinical decision making regarding breast milk contamination – case by case basis



		In general, promotion of breastfeeding with promotion of prevention/exposure reduction is appropriate





Unless the mother has high-level occupational exposures, extreme dietary exposures, or unusual residential exposures to hazardous or toxic chemicals, breastfeeding is overwhelmingly the preferred choice compared with formula-feeding. 

women should be advised about how to reduce exposures that may affect breast milk quality rather than turn to formula-feeding.









Prevention guidance for women who are pregnant, planning pregnancy, or are breastfeeding



Quit smoking or never start, keep others from smoking in your house/car



Avoid alcoholic beverages



Avoid use of pesticides in the home, garden or on pets



Avoid exposure to solvents, such as paints, non-water-based glues, furniture strippers, gasoline fumes, perfume and nail polish



Avoid dry cleaners and recently dry-cleaned clothes



Eat a balanced diet low in animal fats and high-fat dairy products. Eat organically grown food if available.



Avoid fish that may have high mercury or PCB levels, such as swordfish, shark, tuna and locally caught fish



		





Urinary cotinine levels were 5 times higher in

breast-fed infants whose mothers smoked than in those

whose mothers smoked but did not breast-feed.









Resources

		NW PEHSU/Care Northwest



		www.nrdc.org/breastmilk





		





Resources include (in order of appearance)



San Francisco Bay Area Physicians for Social Responsibility



Greater Boston Physicians for Social Responsibility



Clean Water Fund



Health Care Without Harm



Pediatric Environmental Health Specialty Unit - University of California at San Francisco



California Healthy Schools Campaign
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How About 2014 ?

Will the houses you are buildin
today last one hundred years

NEW YORK CITY has over a score of frame houses
buile before 1800.

“Well built,” you say. True, but well painted, too, and
almost uniformly with :

Dutch Boy White Leéad

and Dutch Boy linseed oil. Such paint, tinted any color, is
so fine that it sinks into every joint and wood pore. It is
just elastic enough to prevent ,- o\

paINT FOLDER »  cracking, to keep the wood (AGH)
B o ety rondiinns w2 thoroughly covered and (% 7

Soims suniiy ol mt e o hence perfectly preserved.
NATIONAL LEAD COMPANY

NEW YORK BOSTON BUFPALO

CHICAGO CINCINNATI
CLEVELAND ST. Lovis SAN FRANCISCO
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DDT and DDE in Breast Milk, Mexico (1996-1997)
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DDT1


			1990s - Global Breast Milk and Adipose Tissue Studies


			Most Recent Study chosen for each nation.


			DDT + DDE


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Australia			Victoria			Quinsey			1995cp			960			230			x


			Brazil			Rio de Janeiro			Paumgartten			92c00p			1520			180			x


			Canada			Pooled from Great Lakes Region			Newsome			1999			222			22.1			x


			China			Guangzhou			Wong			2000c2002p			2850			700			x


			Czech Republic			Prague			Cajka			2000c2003p - Cajka			1017			81			x


			Egypt						Saleh			1996			21.47			2.93			x


			Finland						Smeds			2000			567			110						x


			Germany						Furst			91c94p			500			30			x


			Greece			Southwest Greece			Schinas			1995-1997			721.21			65.9			x


			Greenland						Dewailley			1990-1994			3194			142						x


			Iran			Tebriz - urban			Cok			91c99p			1701			302			x


			Japan			Osaka			Konishi			98c01p			270			18						x


			Jordan						Alawi			1996c99p			2475.6			701						x


			Kazakhstan			Southern Kazakhstan			Hooper			1997p			1960			300			x


			Kuwait						Saeed			2000p			833			12.4			x


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			2805			129			x


			Mexico			Veracruz			Waliszewski			1997-1998			3997			651


			Poland						Ludwicki			89-92c94p			5745			537						x


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			991			155			x


			Saudi Arabia						Schinas			98c			183			64.5			x


			Sweden			Pooled Natl. Data			Noren			1997c			129			14			x


			Tanzania						van der Ven			1992p			2547			3034						x


			Turkey						Schinas			1997			2055			106.5			x


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			93-94c99p			3028			411			x


			United Kingdom						Harris			97-98c99p			430			40			x


			United States			NY - Long Island			Stellman			1994-1997			790.3			53.7						x


			Uzbekistan			Karakalpakstan			Ataniyazova			2000p			873			70			x


			Zimbabwe			Greater Harare Area			Chikuni			1991p			2530			2390			x


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			Additional DDT Studies:


															DDE			DDT


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			287.5			90.9			ng/ml milk - need to use mean fat conc. of 3.1 to compare


			Sweden			National			Noren			1997c			129			14			ng/g fat unless otherwise noted


			Russia			Kola Peninsula			Polder			1993c			1080.5			161.5


			China			Hong Kong			Wong			1999c2002p			2480			390


			China			Guangzhou			Wong			2000c2002p			2850			700


			Australia						Quinsey			1995cp			960			230


			Mexico						Waliszewski			94-95c1996p			5020			1270


			Mexico									1997-1998			3997			651


			Russia			Mean of 4 SubArctic and Arctic Towns			Polder			96-97c03p			1080			160


			Brazil						Paumgartten			92c00p			1520			180


			Spain						Hernandez			91c93p			600			10


			UK						Dwarka			89-91c95p			400			10


			Germany						Furst			91c94p			500			30


			Update of old Brazil DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Zimbabwe			Kariba Region			Chikuni			94c97p			13600			9070			x


			Zimbabwe			National Average			Chikuni			94c97p			4490			1330			x


			Update of old Veracruz Urban, Suburban, Rural DDT graph to add DDE:


			Nation			Region			Author			Year Collected/Published			DDE			DDT			Milk			Adipose


			Mexico			Urban			Pardio			96-97c98p			1979			500			x


			Mexico			Suburban			Pardio			96-97c98p			6941			3006			x


			Mexico			Rural			Pardio			96-97c98p			5597			1957			x
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Diox_Furan


			DDT + DDE						DDT			DDE


			Canada			1996			22.1			222


			Czech Republic			1993			716			1129


			Egypt			1996			2.93			21.47


			Greece			1995-1997			65.9			721.21


			Japan			1998			17.8			270


			Jordan			1992			2522			5680


			Kazakhstan			1997			300			1960


			Kuwait			2000			12.4			833


			Mexico			1997-1998			651			3997


			Saudi Arabia			1998			64.5			183


			Turkey			1997			106.5			2055


			UK			1997-1998			40			430


			Ukraine			1993-1994			336			2457


			Uzbekistan			2000			70			873


			Zimbabwe			1991			2390			2530


			DDT/DDE


			Canada			1996			9.9


			Czech Republic			1993			63.4


			Egypt			1996			13.6


			Greece			1995-1997			9.1


			Japan			1998			6.6


			Jordan			1992			44


			Kazakhstan			1997			15.3


			Kuwait			2000			8


			Mexico			1997-1998			16.3


			Saudi Arabia			1998			35.2


			Turkey			1997			5.2


			UK			1997-1998			9.3


			Ukraine			1993-1994			13.6


			Uzbekistan			2000			8


			Zimbabwe			1991			94


			DDT + DDE in Adipose Tissue						DDE			DDT


			Canada			1999			644.5			20.15


			Finland			2000			567			110


			Germany			1992			906			73.9


			Greenland			1990-1994			3194			142


			Japan			1999			1600			61.77


			Jordan			1996			2475.6			701


			Mexico			1997-1998			4335			1224


			Poland			1989-1992			5745			537


			Tanzania			1992			2547			3034


			United States			1994-1997			790.3			53.7


			DDT + DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			60980			31000


			1997 Samples from Women in the General Population in Veracruz, Mexico			4040			560


			96 study was malaria control workers


			DDT/DDE in Adipose Tissue in Mexico


			1996 Samples from Malaria Control Workers in Veracruz, Mexico			50.8


			1997 Samples from Women in the General Population in Veracruz, Mexico			13.8


			DDT/DDE in Adipose Tissue


			Canada			1999			3.1


			Finland			2000			19


			Germany			1992			8.1


			Greenland			1990-1994			3.8


			Japan			1999			3.8


			Jordan			1996			28.3


			Mexico			1997-1998			28


			Poland			1989-1992			9.3


			Tanzania			1992			119.1


			United States			1994-1997
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Chlordane


			





DDE


DDT


Study Population


ng/g fat


DDT and DDE in Fat Tissue in Mexico (1990s)





AldrinDieldrinEndrin


			





Country


%


DDT/DDE in Fat Tissue Around the World (1990s)





PCBs


			





Study Population


% DDT/DDE


DDT/DDE Ratio in Fat Tissue in Mexico (1990s)





Heptachlor


			Jakobsson Study - 2002; Sjodin Study 1999


						Electronics Plant Workers			Computer Technicians			Office Workers			Hospital Cleaners


			BDE-47			5.9			2.7			3			3.2


			BDE-153			7			4.1			1.3			0.89


			BDE-154			1.9			0.93			0.79			0.59


			BDE-183			11			1.3			0.24			0.16


			BDE-209			5			1.6			0.7			0.7


			Sum of 5:			30.8			10.63			6.03			5.54


						BDE-47			BDE-153			BDE-154			BDE-183			BDE-209			Sum All Five


			Electronics Plant Workers			5.9			7			1.9			11			5			30.8


			Computer Technicians			2.7			4.1			0.93			1.3			1.6			10.63


			Office Workers			3			1.3			0.79			0.24			0.7			6.03


			Hospital Cleaners			3.2			0.89			0.59			0.16			0.7			5.54


			Nation			Region			Author			Year Collected/Published			Year			PBDEs ng/g fat


			Sweden			National Pooled Data 1972-1997			Meironyte			72-97c99p			1972			0.07


															1973


															1974


															1975


															1976			0.35


															1977


															1978


															1979


															1980			0.48


															1981


															1982


															1983


															1984


															1985			0.73


															1986


															1987


															1988


															1989


															1990			1.21


															1991


															1992


															1993


															1994			2.17


															1995


															1996			3.11


															1997			4.02


			Sweden			National Pooled Data 1998-2000			Meironyte			98-00c01p			1998			3.88


															1999			3.46


															2000			2.79


			International and US Regional Comparison of median measurements of most abundant PBDE Congeners, 47, 99, and 153 ng/g lipid


			Data from Figure 3 in Schecter et al. (EHP, Aug 2003), and Table 1 in Mazdai et al. (EHP, July 2003)


						BDE-47			BDE-99			BDE-153


			U.S., Indiana, 2001			28			5.7			2.9


			U.S., SF Bay Area, Late 1990s			18.3			6.59			4.09


			U.S., Texas, 2002			18.4			5.7			2


			Canada, 2002			12.9			3.2			1.3


			Germany, 2000			0.8			0.2			0.5


			Sweden, 2000			1.7			0.2			0.5


			Finland, 1994-1998			0.9			0.4			0.3








Heptachlor


			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers			Electronics Plant Workers


			Computer Technicians			Computer Technicians			Computer Technicians			Computer Technicians			Computer Technicians


			Office Workers			Office Workers			Office Workers			Office Workers			Office Workers


			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners			Hospital Cleaners
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Median Levels of  3 Abundant PBDE Congeners in North American and European Breast Milk, Blood, and Adipose Tissue





Introduction


			Dioxins/Furans


			Nation			Region			Author			Year Collected/Published			Mean Conc. PCDDs (pg/g fat)			Mean TEQ - PCDDs			Mean Conc. PCDFs (pg/g fat)			Mean TEQ - PCDFs			Sum PCDD/Fs (pg/g milk fat)			Sum non-coplanar PCBs (pg/g milk fat)			Total TEQ PCBs (pg/g TEQs)			Total TEQ PCDD/Fs (pg/g TEQs)			Total TEQ PCDD/F/Non-coplanar PCBs (pg/g TEQs)


			Belgium			Wallonia - In or close to Indust.			Focant			2000-2001c																					11.5			29.4			40.8


			Brazil			Rio de Janeiro			Paumgartten			1992c																								8.1


			Canada						Ryan			1986-1987																								15


			China			Yangtze Valley			Zheng			2000c																								1


			China			General Pop.			Schecter			1994p																								2.6


			China			Exposed - pentachorophenol			Schecter			1994p																								5.4


			Czech Republic			Kadano			Bencko			1993c																								12.1


			Czech Republic			Uherske Hradistie			Bencko			1993c																								18.4


			Finland			Helsinki			Kiviranta			1992-1994c


			Finland			South and East			Vartiainen			1987c																								23.2


			France			Paris			Gonzalez			1990c																								20.1


			Germany			Schwandorf			Deml			1993c																								12.4


			Germany						Papke			1995c																								16


			Germany						Alder			1990c																								31


			Japan			Western Japan			Iida			1994-1996c						10						7.8												28


			Jordan			parity differences - diesel bakery			Alawi			1994c															125.4									35.5


			Kazakstan			Several Locations			Hooper			1994c																								7.0-57.2


			Lithuania			3 cities			Becher			1995p																								14.8


			Netherlands			Groningen			Tuinstra			1994p																								30


			New Zealand						Bates			1988c															297			107.7						16.66


			New Zealand						Bates			1998c															92			34.4						5.31


			Norway			3 cities			Becher			1995p																								10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c						6.6						15.9												22.5			27.7


			Russia			Kola Peninsula - Industrial			Polder			1993c																		301.2


			South Korea			urban-primi			Yang			1998c			940.8						256.4						1197.2			243						24.05			29.26


						urban-multi			Yang			1988c																		499


						industrial - primi			Yang			1998c			367.4						90.19						457.56			136						11.19			15


						industrial - multi			Yang			1998c			199.9						27.13						227.01			92						8.6			11.65


			South Korea			primi			Yang			1997c						6.11						14.73									4.74			20.84			25.58


						multi			Yang			1997c						3.56						5.04									3.06			8.6			11.66


			Spain			Madrid			Gonzalez			1990c																								13.3


			Spain			Tarragona			Schuhmacher			1999p																								11.8


			United States			Binghamton - Town of PCB transformer fire			Schecter			1995-1997c																								22


			United States						Schecter			1996c																								11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c																								12.1


			Vietnam			Hanoi			Schecter			1988c																								2.1


			Vietnam			South			Schecter			1985-1988c																								5.2-11.0


			International Comparisons for Chart


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Belgium			Wallonia - Indust.			Focant			2000-2001c			29.4


			Brazil			Rio de Janeiro			Paumgartten			1992c			8.1


			Canada						Ryan			1986-1987			15


			China			General Pop.			Schecter			1994p			2.6


			Czech Republic			Kadano - small city no major exposure			Bencko			1993c			12.1


			Finland			Helsinki			Kiviranta			1992-1994c			19.9


			France			Paris			Gonzalez			1990c			20.1


			Germany						Papke			1995c			16.1


			Japan			Western Japan			Iida			1994-1996c			28


			Jordan			parity differences			Alawi			1994c			35.5


			Kazakhstan			Rural - Defoliants on Cotton			Hooper			94-96c98p			45.95


			Lithuania			3 cities			Becher			1995p			14.8


			Netherlands			Groningen			Tuinstra			1994p			30


			New Zealand						Bates			1998c			5.31


			Norway			3 cities			Becher			1995p			10.4


			Russia			Siberia/Irkutsk - Industrial			Schecter			1998c			22.5


			South Korea			primi			Yang			1997c			20.84


			Spain			Tarragona			Schuhmacher			1999p			11.8


			Sweden			National			Noren			1997c			14.66


			United States			Referenced unpublished data in Siberia Study - 02			Schecter			1996c			11.4


			Vietnam			Aluoi Valley - Agt. Orange			Dwernychuk			1996-1999c			12.1


			Regional Comparisons


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Vietnam			Aluoi Valley in Central Vietnam, where the US had three military bases and conducted numerous agent orange spraying missions			Dwernychuk			1996-1999c			12.1


			Vietnam			City of Hanoi in North Vietnam, where there were no military bases and agent orange was not sprayed			Schecter, 1998			1988c			2.1


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			Canada			1992 Samples taken across southern industrialized Canada			Newsome			1999p, 1992c			15


			Canada			1997 Samples from indigenous residents of the west coast of Hudson's Bay District of Keewatin			Newsome			1999p, 1996c			4.9


			Effect of Regulation


			Nation			Region			Author			Year Collected/Published			Total TEQ PCDD/Fs (pg/g TEQs)


			New Zealand			1988 - Before Regulatory Actions			Bates			1988c			16.66


			New Zealand			1998 - After Regulatory Actions			Bates			1998c			5.31


			Czech Republic Regional Comparison:												Total TEQ PCDD/Fs (pg/g TEQs)


			Czech Republic			Kadano - Small Industrialized City			Bencko			1993c			12.1


			Czech Republic			Uherske Hradiste - Rural, Agricultural Region			Bencko			1993c			18.4


			Occupational Exposure


			Irkutsk Region of Russian Siberia


			Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Pooled Samples from Four Towns in Russian Siberia - 1989			1989c, 2002p			Schecter			13.6


			Residents of Irkutsk Region - 1998			1998c, 2002p			Schecter			28.7


			Chemical Factory Workers in Irkutsk Region - 1998			1998c, 2002p			Schecter			46.6


			Kazakhstan Defoliant Contamination


			Region/Exposure			Year collected/published			Author			Total TEQ PCDD/Fs (pg/g TEQs)


			Zone A - 1997 - Rural southern Kazakhstan residents living adjacent to for agricultural runoff catchment, with high aerial spraying exposure			97c99p			Hooper			65.6


			Zone B - 1997 - Rural southern Kazakhstan residents living farther from agricultural runoff catchment, with lower aerial spraying exposure			97c99p			Hooper			28.1


			Urban Residents - 1994 - No aerial spraying occurred, and milk donors did not live near the catchment lake			94c98p			Hooper			10.8
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			HCB


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Monheit			1990p			5 (whole milk)


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Porto Alegre			Beretta			1994p			20


			Canada			Arctic Quebec - Inuit			Dewailly			1993p			136


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p			28


			Canada						Mes			1993p			26


			Canada			Multiple geographic locations			Newsome			1995p			15


			Canada			National Survey			Newsome			1992c1999p			14.5


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p			43


			China			Hong Kong			Konishi			2001p, ?c			50


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Czech Republic			Mean of three regions			Schoula			1996p			563.7


			Czech Republic			Praque - urban			Schoula			1996p			639


			Czech Republic			Kladno - small city			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p			482


			France			Multiple geographic locations			Bordet			1993p, ?c - possibly too early so left out			147


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Italy			Mean of four cities			Larsen			87c1994p - too early			177.5


			Italy			Rome			Larsen			87c1994p			250


			Italy			Pavia			Larsen			87c1994p			120


			Italy			Milan			Larsen			87c1994p			200


			Italy			Florence			Larsen			87c1994p			140


			Japan			primipara data			Nakagawa			1999p			14


			Japan			Osaka - good data			Konishi			1998c01p			14


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			1996p			47


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			1994p			33


			New Zealand			Aukland - urban			Bates			1994p			20


			New Zealand			Northland - rural			Bates			1994p			21


			New Zealand			Christchurch - urban			Bates			1994p			30


			New Zealand			Canterbury - rural			Bates			1994p			63


			New Zealand			Composite of General Pop			Bates			98c02c			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Russia			Kargopol - small inland town			Polder			96-97c03p			79


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			87


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			77


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Kola Peninsula - Murmansk			Polder			1993c			129


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			111


			Slovak Republic			Bratislava			Prachar			1993p			339


			Spain			Madrid			Conde			1993p			1000


			Spain			Industrialized Area			Conde			1993p			1740


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			17.08 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			5.29 ng/ml


			Sweden			National Survey			Noren			1997c			12


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			5.1 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			Arkansas - only 57/942 had measurable levels			Mattison			1992p			30


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Time-Trend Data from Japan


			Year			ng/g HCB in milk fat


			1980			64


			1981			79


			1982			77


			1983


			1984


			1985


			1986			44.8


			1987			45.7


			1988			35.4


			1989			28.5


			1990			23.2


			1991			29.3


			1992			18


			1993			20.2


			1994			19.4


			1995			17.1


			1996			14.3


			1997			13.6


			1998			13.6


			International Comparison Figures


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Australia			Victoria - 10-fold decrease in HCB breast milk levels as compared with a 1970 study - correlated with fish consumption			Quinsey - exposed pop - ag, pest control, and urban industry			1995p			410


			Brazil			Rio de Janeiro			Paumgartten			92c2000p			12


			Canada			National Survey			Newsome			1992c1999p			14.5


			Czech Republic			Praque - urban			Cajka			99-00c03p			318


			Ghana			Akumadan - women in farming village - exposed tomato farmers			Ntow			2001p, ?c			40


			Indonesia			urban rural national			Burke			2003p, ?c			60


			Iran			Tebriz			Cok			91c99p			61


			Japan			primipara data			Konishi			98c01p			13.6


			Kazakhstan						Lutter			1994c1998p			91


			Mexico			Veracruz			Walizewski			2001p, ?c			30


			New Zealand			Mean of all four regions			Bates			98c2002p			10.55


			Russia			Mean of 3 NonArctic Polder 03 Cities			Polder			96-97c03p			81


			Slovak Republic			Bratislava			Prachar			1993p			339


			Sweden			National Survey			Noren			1997c			12


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			194


			United Kingdom						Harris			1999p			43


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			99p			9.6


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Praque - Heavily Industrialized Large City			Schoula			1996p			639


			Czech Republic			Kladno - Small Industrial City Outside Prague			Schoula			1996p			570


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden due to Paint Factory, but Little Other Industry			Schoula			1996p			482


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Russia			Murmansk 1993 - Industrial Arctic Town on the Kola Peninsula			Polder			1993c			129


			Russia			Naryan-Mar 1996-97 - Non-Industrial Arctic Town Adjacent to the Pechora River			Polder			96-97c03p			129


			Russia			Arkhangelsk 1996-97 - Industrial Sub-Arctic Town			Polder			96-97c03p			77


			Czech Republic Time Trend


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Czech Republic			Prague - 1993-94			Schoula			1996p			639


			Czech Republic			Prague - 2000			Cajka			99-00c03p			318


			Canadian North South Trends


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat


			Canada			Northern Canada - District of Keewatin 1996			Newsome			1996c1999p			43


			Canada			Southern Canada - Pooled Samples from Great Lakes Region 1992			Newsome			1992c1999p			14.5
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HCB Concentrations in Osaka Women's Breast Milk Between 1980-1998





			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0


			0





Country


ng/g fat


HCB Contamination Levels  in Breast Milk Around the World (1990s)
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HCB Levels in Breast Milk in Three Regions of the Czech Republic (1993-1994)
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HCB Levels in Breast Milk in Arctic and Sub-Arctic Russia
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Reduction of HCBs in Breast Milk in Prague, Czech Republic between 1993-1994 and 2000
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HCB Contamination in Breast Milk in Northern and Southern Canada





			HCH


			Nation			Region			Author			Year Collected/Published			Sum HCH ng/g fat			alpha-HCH			beta-HCH			lindane/gamma-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control						71			345			108


			Brazil			Porto Alegre			Beretta			1994p												20


			Brazil						Paumgartten			1992c, 2000p									270


			Canada						Mes			1993p												2


			Canada			Multiple geographic samples - few above dl - 84/497			Newsome			1995p												1


			Canada			National Survey			Newsome			1999p, 1992c						0.31			22.6			1.03


			Canada			Keewatin - Northern Canada - Inuit			Newsome			1999p, 1996c						4.39			18.2			0.76


			China			Mean of 2 regions			Wong			2000c									1030


			China			Guangzhou			Wong			2000c									1110


			China			Hong Kong			Wong			2000c									950


			China			Hong Kong			Ip			1985c, 1989p									15,960


			China			Hong Kong			Konishi			2001p, ?c									15,960


			Czech Republic			Praque - urban			Cajka			99-00c03p									56


			Czech Republic			Mean of three regions			Schoula			1996p												76.7


			Czech Republic			Praque - urban			Schoula			1996p												71


			Czech Republic			Kladno - small city			Schoula			1996p												79


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			1996p												80


			Egypt			from 20 Egyptian governorates			Saleh			1996p												8.42 ng/g whole milk


			France			Multiple geographic samples			Bordet			1993p												20


			Germany			Mean of two regions			Somogyi			1993p												50


			Germany			Munster			Somogyi			1993p												20


			Germany			Kiel			Somogyi			1993p												80


			Germany						Furst			1994p, 1991c									56


			India			Bhopal, Madhya Pradesh - lower class - mostly multips			Sanghi			03p, ?c						0.004 mg/L milk			0.064 mg/L milk			0.36 mg/L milk


			India			Delhi			Nair			1996p												84 mg/L whole milk


			India			Delhi			Banerjee			1997cp						1,830			8,830			2,310


			Indonesia			urban rural national			Burke			2003p, ?c									90


			Iran			Tebriz - urban			Cok			91c99p			603			22			399			182


			Israel			Multiple geographic samples - collected 1976			Westin			1993p												34


			Japan			primipara data			Nakagawa			1999p									210


			Japan			Osaka - good data			Konishi			98c01p									210


			Kazakhstan						Lederman			1996p												5 micrograms/liter whole milk


			Kazakhstan						Hooper			1997p, 1994c									2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			114			13			83			18


			Mexico			Veracruz - urban			Walisewski			1996p, 1994-95c									387


			Mexico			Veracruz - suburban			Walisewski			1996p, 1994-95c									805


			Mexico			Veracruz			Walisewski			2001p, ?c			60			10			60			10


			New Zealand						Bates			98c02c									16.25


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p									34			13


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			322			4.75			316			1.75


			Russia			Kargopol - small inland town			Polder			96-97c03p			309			4			304			2


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			382			5			376			1


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			408			5			401			2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			190			5			183			2


			Russia			Kola Peninsula - Murmansk			Polder			1993c			858			4.5			853			0.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			745			5.6			739			0.7


			Slovak Republic			Bratislava			Prachar			1993p												15


			Spain						Hernandez			1993p, 1991c									240


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c												0.31ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c												0.79ng/ml


			Sweden			National Survey			Noren			1984-1985c						3			72


			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c												3.6 ng/ml milk - need to use mean milkfat of 3.1 to compute


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c									806


			United Kingdom						Dwarka			1995p, 89-91c									80


			United Kingdom						Harris			1999p									68			35


			United States			Arkansas			Mattison			1992p												120


			United States			Binghamton NY			Schecter			1989p									20


			Yugoslavia						Krauthacker			1991p, 86-89c									90


			Japanese Time Trend


			Nation			Region			Author			Year Published			Year Collected			beta-HCH ng/g fat


			Japan			Osaka			Konishi			2001			1972			5430


			Japan			Osaka			Konishi			2002			1973			3521


			Japan			Osaka			Konishi			2003			1974			6813


			Japan			Osaka			Konishi			2004			1975			4901


			Japan			Osaka			Konishi			2005			1976			4067


			Japan			Osaka			Konishi			2006			1977			2595


			Japan			Osaka			Konishi			2007			1978			3206


			Japan			Osaka			Konishi			2008			1979			2729


			Japan			Osaka			Konishi			2009			1980			2571


			Japan			Osaka			Konishi			2010			1981			2683


			Japan			Osaka			Konishi			2011			1982			2243


			Japan			Osaka			Konishi			2012			1983


			Japan			Osaka			Konishi			2013			1984


			Japan			Osaka			Konishi			2014			1985


			Japan			Osaka			Konishi			2015			1986			1618


			Japan			Osaka			Konishi			2016			1987			1287


			Japan			Osaka			Konishi			2017			1988			1672


			Japan			Osaka			Konishi			2018			1989			1355


			Japan			Osaka			Konishi			2019			1990			975


			Japan			Osaka			Konishi			2020			1991			854


			Japan			Osaka			Konishi			2021			1992			763


			Japan			Osaka			Konishi			2022			1993			448


			Japan			Osaka			Konishi			2023			1994			473


			Japan			Osaka			Konishi			2024			1995			316


			Japan			Osaka			Konishi			2025			1996			270


			Japan			Osaka			Konishi			2026			1997			209


			Japan			Osaka			Konishi			2027			1998			210


			International B-HCH Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Australia			Victoria - successive sampling in primiparous mothers showed contaminant decreases			Quinsey			1995p - Exposed pop - ag, industry, and pest control			345


			Brazil						Paumgartten			1992c, 2000p			270


			Canada			National Survey			Newsome			1999p, 1992c			22.6


			China			Mean of 2 Hong Kong and Guangzhou - in Pearl River Delta			Wong			2000c			1030


			Czech Republic			Praque - urban			Cajka			99-00c03p			56


			Germany						Schade			1998p, 1995-97c			40


			India						Banerjee			1997cp			8,830


			Indonesia			urban rural national			Burke			2003p, ?c			90


			Iran			Tebriz - urban			Cok			91c99p			399


			Japan			Osaka - good data			Konishi			98c01p			210


			Kazakhstan						Lutter			1998p, 1994c			2210


			Kenya			Nairobi - Urban			Kinyamu			1991c, 1998p			83


			Mexico			Veracruz			Walisewski			2001p, ?c			60


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			6


			Russia			Mean of Polder 03 Siberia			Polder			96-97c03p			316


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c			806


			United Kingdom						Harris			1999p			68


			Mexico Regional Comparison


			Nation			Region			Author			Year Collected/Published			beta-HCH


			Mexico			Urban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			387


			Mexico			Suburban Veracruz - 1994-1995			Walisewski			1996p, 1994-95c			805


			China HCH Reductions


			Nation			Region			Author			Year Collected/Published			beta-HCH


			China			Hong Kong - 1985			Ip			1985c, 1989p			15,960


			China			Hong Kong - 2000			Wong			2000c			950








			





Year


ng/g milk fat


Beta-HCH Levels in Breast Milk  
Osaka, Japan  1972-1998
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Beta-HCH in Breast Milk Around the World (1990s)
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Regional Differences in Beta-HCH Breast Milk Contamination in Veracruz, Mexico
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Decrease in Beta-HCH in Breast Milk in Hong Kong Between 1985 and 2000





			Chlordane


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat			Oxychlordane			cis-chlordane			trans-nonachlor			cis-nonachlor


			Australia			Victoria			Quinsey - exposed pop - ag, urban industry, and pest control			1995p						130						77


			Canada			Arctic Quebec - Inuit			Dewailly			1993p												3.7


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p												3


			Canada						Mes			1993p									2			3


			Canada			Multiple Geographic Samples - 44% decrease betwn 86 and 92 - most under dl			Newsome			1995p									0.21			0.16


			Canada			National Survey			Newsome			1999p, 1992c						13.4						17.5			2.89


			Canada			Keewatin - North - Inuit			Newsome			1999p, 1996c						59						78.1			4.29


			France			Multiple Geographic Samples			Bordet			1993p									78			6


			Japan			Osaka - good data			Konishi			98c01p			85


			Russia			Kargopol - small inland town			Polder			96-97c03p			27			6			4			14


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			33			9			5			20


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			36			9			6			22


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			40			13			6			21


			Russia			Kola Peninsula - Murmansk			Polder			1993c			59			8.1			6.9			29			15


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			33			7.9			3.3			14			7.4


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			15.06 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			59.06 ng/ml


			Sweden			National Survey			Noren			1988-1989c						12						17


			Ukraine			Kyiv and Dniprodzerzhinsk			Gladen			1993-1994c						20						22


			United States			Arkansas - exposure from dairy product contamination			Mattison			1992p									150			180


			Japan Chlordane Reduction


			Nation			Region			Author			Year Collected/Published			Sum Chlordane ng/g fat


			Japan			Osaka			Konishi			72-98c2001p


												1986			109.3


												1987			111.3


												1988			97.4


												1989			86.6


												1990			68.1


												1991			69.1


												1992			61.1


												1993			97.6


												1994			88.2


												1995			72.9


												1996			65.8


												1997			70


												1998			84.6


			Canadian Regional Differences


			Nation			Region			Author			Year Collected/Published			Oxychlordane			trans-nonachlor


			Canada			1992 - Southern Great Lakes Region			Newsome			1999p, 1992c			13.4			17.5


			Canada			1996 - Northern District of Keewatin			Newsome			1999p, 1996c			59			78.1
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Persistence of Chlordane in Breast Milk in Japan Following a 1986 Chlordane Ban
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			1992 - Southern Great Lakes Region			1992 - Southern Great Lakes Region


			1996 - Northern District of Keewatin			1996 - Northern District of Keewatin





Oxychlordane


trans-Nonachlor


Region and Year


ng/g milk fat


Oxychlordane and Trans-Nonachlor Concentrations in Breast Milk in Northern and Southern Canada


13.4


17.5


59


78.1





			AldrinDieldrinEndrin


			Nation			Region			Author			Year Collected/Published			Aldrin			Dieldrin			Endrin


			Australia						Monheit			1990p						4 (whole milk)


			Australia			Victoria			Quinsey			1995p						159


			Brazil			Rio de Janiero			Paumgartten			92c00p						23


			Canada			Arctic Quebec - Inuit			Dewailly			1993p						37			4 (half dl - only one sample reached dl)


			Canada			Arctic Quebec - Caucasian			Dewailly			1993p						11			3 (half dl - only one sample reached dl)


			Canada			Multiple Geographic Samples			Mes			1993p						14


			Canada			Multiple Geographic Samples			Newsome			1995p						10


			Canada			National Survey			Newsome			1992c1999p						9.78


			Canada			Keewatin - North - Inuit			Newsome			1996c1999p						10.9


			China			Hong Kong			Konishi			2001p, ?c						240


			France						Bordet			1993p						190			58


			Indonesia			urban			Burke			2003p, ?c						10


			Indonesia			rural			Burke			2003p, ?c						20


			Kenya			Nairobi - urban			Kinyamu			91c98p						19


			New Zealand						Bates			1988c1994p						47.42


			New Zealand			Composite of General Pop			Bates			98c02p						15.44


			Nicaragua			Basin of Rio Atoya			Romero			94-95c00p						18			3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.8 ng/ml			n.d.


			Spain			Granada - south - urban			Campoy			2001p, ?c			4.67 ng/ml			1.29 ng/ml


			Sweden			National Survey			Noren			1984-1985c						10


			United Kingdom						Harris			1999p						48


			United States			Arkansas - exposure through termite treatment			Mattison			1992p						71


			Canada Regional Similarities Despite Different Use Histories


			Nation			Region			Author			Year Collected/Published			Dieldrin


			Canada			1992 Samples from Great Lakes Region in Southern Canada			Newsome			1992c1999p			9.78


			Canada			1996 Samples from the District of Keewatin in Northern Canada			Newsome			1996c1999p			10.9


																								`


			Decrease in New Zealand


			Nation			Region			Author			Year Collected/Published			Dieldrin


			New Zealand			1988 Average			Bates			1988c1994p			47.42


			New Zealand			1998 Average			Bates			98c02p			15.44
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Dieldrin in Breast Milk in Northern and Southern Canada
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Decreasing Dieldrin Levels in New Zealand Breast Milk (1988-1998)





			PCBs


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat			6			7			8			15			16			18			19			22			24			25			28			33			37			40			41			42			44			45			47			49			52			55			60			66			70			74			77			87			97			99			101			105			110			114			118			126			128			129			134			135			136			137			138			141			146			147			149			151			153			156			157			163			167			169			170			171			172			174			176			177			180			183			185			187			188			189			190			191			193			194			195			200			201			202			203			205			206			209


			Australia						Quinsey			95cp - exposed pop - ag, industry, and pest control			500


			Brazil						Paumgartten			92c00p			150																																	7																														5																														7												14																								35																		37			6																																	18									3


			Canada			National Survey			Newsome			92c95p			242																																	4.75			0.34			1.96			0.64			0.28						6.75									13.4			0.87						4.59			2.95						13.3						3.38						13.2			1.64			4.9			1.27						16.6						1.76			0.62												14.5			28			0.48												0.7			38.3			6.33			1.26												9.19																		20.9			3.89			0.28			8.7						0.35						0.63			2.43			3.76									5.04						2.8						0.57			0.38


			Canada			National Survey			Newsome			92c99p			238


			Canada			Keewatin - North - Inuit			Newsome			96c99p			247


			China			Guangzhou			Wong			00c02p			33


			China			Hong Kong			Wong			99c02p			42


			Czech Republic			Prague - urban			Cajka			00c03p			634 (7 indicators)																																																																											9			14												6															24									6															164						20												264			23						47									80																		182			29						38																		17			7												7


			Czech Republic						Schoula			93-94c96p			1160


			Czech Republic			Prague - urban			Schoula			93-94c96p			1096																																	2.5																																							2.5			2.5			22.2																		2.5									28.5																								289																		379.2			31.2															106.1																		240.2


			Czech Republic			Kladno - small city			Schoula			93-94c96p			860																																	13.6																																							5.6			10.7			15.1																		6.2									32.9																								204																		273.3			32.6															93.5																		172.2


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			93-94c96p			1529																																	11.4																																							9.8			11.4			15.6																		7.4									17.5																								361.6																		475.3			65.2															193.6																		359.7


			Finland			Urban			Kiviranta			92-94c99p			312																																	2.58																																													11.6			44.1									12						3.9						0.64			18.1			90.1																					59.7																		96.1			8.14			1.41									40.6			20.6																		42.6			6.64						13.4																		3.5


			Finland			Rural			Kiviranta			92-94c99p			190																																	4.23																																													5.82			1.79									5.91						2.37						0.49			11.2			40.6																					31.6																		55.3			6.03			0.77									22			15.9																		29.2			3.77						8.66																		2.24


			Italy						Larsen			87c94p			590																																	8.4																																																																								43																																										146																																				85


			Japan			Osaka			Konishi			98c01p			200


			Kazakstan						Hooper			94c97p			380


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			538.1																																	8.7																														1.5									12.6			17.9															18.6			1.3																		3.6															17.5			122.1			0.3												0.7			172.8																		36.1															5.9			76.3			11.8						19.5																		8.4			2.4									0.1


			New Zealand						Bates			98c02p			34.44																																	0																														0															2.25															0												3.22																								9.64																		9.76																		3.69																		5.88


			New Zealand						Bates			88c02p			107.71


			Russia			Kargopol - small inland town			Polder			96-97c03p			281																																	3																														1															15												23			3			7						2			29																								45																		52			11			4												10																		24															0.5												4																					0.5


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			371																																	5																														2															23												36			2			9						4			46																								69																		72			14			4												12																		31															2												3																					2


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			365																																	4																														2															19												33			3			9						3			31																								67																		73			15			5												13																		36															1												4																					2


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			435																																	3																														1															16												28			10			9						5			36																								73																		98			15			7												21																		52															0.5												8																					1


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4																																	4.1																														4.5									4.8						31.9												34.6			3.7			11.8			0.5			na			63.2						8.3																		97.1			nd									1.2						127			14.6			5.6												17.1																		37.9									9.8																		4.6																					1			1.1


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5																																	6																														1.9									10.1						53.4												47.8			4.4			18.4			2.6			na			92.2						4.8																		95.6			nd									1.1						118			16.1			5.6												14.1																		31.1									8																		3.3																					0.6			0.6


			Slovak Republic			Bratislava			Prachar			93c94p			379 (7 indicators)																																	8																														24																														4																																				136																		105																																				103


			Spain						Hernandez			91c93p			1970


			Sweden			National Survey			Noren			1997c			324																																	4																														0																														1			4									13																								57																		73			8			2						2						16																		37																		16


			Turkey			Ankara - Urban			Cok			99-00c03p			265.6 (7 indicators)																																	5.7																														10.3																														6.6												18.9																								54.3																		110																																				59.8


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			700																																	17																																																												25												106																								158																		178																																				76


			United Kingdom						Dwarka			89-91c95p			500


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			271			4.07			3.53			2.11			2.01			4.98			6			5.16			1.87			3.13			2.94			10.8			5.64						1.43						10.3			1.17			2.21			10.8			1.09			2.66			0.85			1.81			4.64			1.4			15.2			0.96			1.12			0.3			15.6			8.47												17.4						1.17			1.86			1.24			9.5			1.56						40.88			0.7						0.52			1.38			0.87			56.7																					8.42			0.82			2.48			3.1			1.89			28			8.87			0.48			8.32			4.73															3.13			2.48			0.73									4.65			4.06			1.2


			Yugoslavia						Krauthacker			86-89c91p			520


			Comparisons of 7 Indicator PCBs (28, 52, 101, 118, 138, 153)


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Czech Republic			Prague - urban			Schoula			96p			2.5			0			0			28.5			289			379.2			240.2			939.4


			Czech Republic			Kladno - small city			Schoula			96p			13.6			0			0			32.9			204			273.3			172.2			696


			Czech Republic			Uherske Hradiste - ag region with high chemical burden			Schoula			96p			11.4			0			0			17.5			361.6			475.3			359.7			1225.5


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Finland			Rural			Kiviranta			92-94c99p			4.23			0			0			11.2			31.6			55.3			29.2			131.53


			Italy						Larsen			87c94p			8.4			0			0			43			0			146			85			282.4


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Russia			Kargopol - small inland town			Polder			96-97c03p			3			1			3			29			45			52			24			157


			Russia			Severodvinsk - harbor with ship-building yards			Polder			96-97c03p			5			2			2			46			69			72			31			227


			Russia			Arkhangelsk - paper mill, chemical and wood industries			Polder			96-97c03p			4			2			3			31			67			73			36			216


			Russia			Naryan-Mar - coastal town within the arctic circle, adjacent to the Pechora River			Polder			96-97c03p			3			1			10			36			73			98			52			273


			Russia			Kola Peninsula - Murmansk			Polder			1993c			4.1			4.5			3.7			63.2			97.1			127			37.9			337.5


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			6			1.9			4.4			92.2			95.6			118			31.1			349.2


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Most Recent from Each Nation for Comparison - Averaged Russian Polder 03 and dropped Italy - too old


			Nation			Region			Author			Year Collected/Published			28			52			101			118			138			153			180			Sum 7 Indicators


			Brazil						Paumgartten			92c00p			7			5			7			14			35			37			18			123


			Canada			National Survey			Newsome			92c95p			4.75			0.87			1.64			16.6			28			38.3			20.9			111.06


			Czech Republic			Prague - urban			Cajka			00c03p			0			0			0			24			164			264			182			634


			Finland			Urban			Kiviranta			92-94c99p			2.58			0			0			18.1			59.7			96.1			42.6			219.08


			Netherlands			Rotterdam and Groningen			Tuinstra			94p			8.7			1.5			1.3			0			122.1			172.8			76.3			382.7


			New Zealand						Bates			98c02p			0			0			0			3.22			9.64			9.76			5.88			28.5


			Russia			Mean of 4 Polder 03 cities			Polder			96-97c03p			3.75			1.5			4.5			35.5			63.5			73.75			35.75			218.25


			Slovak Republic			Bratislava			Prachar			93c94p			8			24			4			0			136			105			103			380


			Sweden			National Survey			Noren			1997c			4			0			1			13			57			73			37			185


			Turkey			Ankara - Urban			Cok			99-00c03p			5.7			10.3			6.6			18.9			54.3			110			59.8			265.6


			Ukraine			Kyiv and Dnip..			Gladen			93-4c99p			17			0			25			106			158			178			76			560


			United States			New York State - Lake Ontario			Kostyniak			99p, c mid-90s			10.8			2.66			8.47			17.4			40.88			56.7			28			164.91


			Japanese PCB Time Trend


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Japan			Osaka			Konishi			1972			1302


												1973			1307


												1974			1514


												1975			1257


												1976			1111


												1977			1238


												1978			1213


												1979			1099


												1980			1047


												1981			1044


												1982			898


												1983			1131


												1984			876


												1985			742


												1986			734


												1987			619


												1988			538


												1989			522


												1990			429


												1991			367


												1992			343


												1993			285


												1994			301


												1995			312


												1996			340


												1997			260


												1998			200


			Finish Regional Differences - 40% lower in rural area


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Finland			Urban Helsinki - 1992-1994			Kiviranta			92-94c99p			312


			Finland			Rural Kuopio and Surrounding Area - 1992-1994			Kiviranta			92-94c99p			190


			Czech Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Czech Republic			Kladno - Small City Outside Prague			Schoula			93-94c96p			860


			Czech Republic			Prague - Urban Industrial City			Schoula			93-94c96p			1096


			Czech Republic			Uherske Hradiste - Agricultural Region with High PCB Burden			Schoula			93-94c96p			1529


			Russian Regional Differences


			Nation			Region			Author			Year Collected/Published			Sum PCBs ng/g fat


			Russia			Kargopol - Small Inland Non-Industrial Town			Polder			96-97c03p			281


			Russia			Arkhangelsk - Town with Paper Mill, Chemical and Wood Industries			Polder			96-97c03p			365


			Russia			Severodvinsk - Harbor with Ship-Building Yards			Polder			96-97c03p			371


			Russia			Naryan-Mar - Arctic Non-Industrial Town Adjacent to the Pechora River			Polder			96-97c03p			435


			Russia			Kola Peninsula - Murmansk			Polder			1993c			429.4


			Russia			Kola Peninsula - Monchegorsk			Polder			1993c			490.5


			New Zealand PCB Reduction 1988-1998


			Nation			Region			Author			Year Collected/Published			74			118			138			153			170			180			Sum 7 Indicators


			New Zealand			1988			Bates			88c02p			3.91			7.17			27.13			43.92			7.44			18.14			107.71


			New Zealand			1998			Bates			98c02p			2.25			3.22			9.64			9.76			3.69			5.88			34.44
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PCBs in Breast Milk in Finland in Urban and Rural Areas
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PCBs in Breast Milk in Three Regions of the Czech Republic 1993-1994
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Decreased Concentrations of the 6 Most Abundant PCB Congeners in New Zealand Breast Milk Between 1988-1998
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			Nation			Nation			Region			Author			Year Collected/Published			Heptachlor ng/g fat			Heptachlor Epoxide


						Australia			Victoria			Quinsey			95p						61


						Canada			National - Great Lakes Region Pooled			Newsome			92c99p						3.77


						Canada			Keewatin			Newsome			96c99p						0.94


						Iran			Tebriz - urban			Cok			91c99p						54


						Japan			Osaka			Konishi			1998c01p						7.5


						Nicaragua			Basin of Rio Atoya			Romero			94-95c00p			1			6


			Thailand			Thailand			Hmong Hill Tribe - Northern Thailand			Stuetz			1998c			4.4 ng/ml milk - need to use mean fat concentration of 3.1


						Ukraine			Kyiv and Dniprodzerhinsk			Gladen			93-94c99p						21


						Japanese Heptachlor Epoxide Time-Trend


						Nation			Region			Author			Year Collected/Published			Heptachlor Epoxide ng/g


						Japan			Osaka			Konishi			1986			34.6


															1987			24.8


															1988			18.7


															1989			12.6


															1990			13.4


															1991			9.8


															1992			10.4


															1993			12.8


															1994			11.8


															1995			14.6


															1996			7.9


															1997			8.3


															1998			7.5
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Heptachlor Epoxide in Breast Milk, Osaka, Japan





			Nation			Region			Author			Year Collected/Published			Mirex ng/g fat


			Canada			National Survey			Newsome			92c99p			1.89


			Canada			Keewatin - North - Inuit			Newsome			96c99p			2.3


			Spain			Almeria - south - intensive agriculture			Campoy			2001p, ?c			1.43 ng/ml


			Spain			Granada - south - urban			Campoy			2001p, ?c			n.d.


			United States			New York State - Adjacent to Lake Ontario			Kostyniak			93c99p			4.8








			Nation			Region			Author			Year Collected/Published			Toxaphene ng/g fat


			Canada			1986 National Survey Data			Mes			1986p			12.1


			Canada			1992 - National Survey Data			Newsome			92c99p			6.03


			Canada			1997 - District of Keewatin			Newsome			97c99p			67.7
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ng/g milk fat


Toxaphene in Breast Milk in Northern and Southern Canada





			Duration of Breast Feeding Chemical Reductions


			Nation			Region			Author			Year Collected/Published			Date of Samples			Total PCBs			HCB			DDE


			United States						Schecter			93-95c98p			Feb-93			285			10.7			246


															Jun-93			172			6.9			166


															Sep-93			156			5.6			136


															Dec-93			80			3.1			73


															Sep-95			63			0.9			46


			Primip v. Multip Comparisons


			Nation			Region			Author			Year Collected/Published			Date of Samples			Mother 1			Mother 2


			Germany						Abraham			92-96c98p			Before 2nd Pregnancy			16.3			12.8


												I-TEQ PCDD/F pg/g			One Year After 2nd Birth			10.1			5.6


			Japanese and Korean Primip v. Multip PCDD/F Comparison


			Nation			Region			Author			Year Collected/Published			Primiparas - I-TEQ PCDD/F			Multiparas - I-TEQ PCDD/F


			Japan			Western Japan, 1994-96			Iida			94-96c99p			28			20


			South Korea			Seoul and Inchon, Korea, 1997			Yang			97c02p			20.84			8.6


			Veracruz Primip v. Multip Comparison


			Nation			Region			Author			Year Collected/Published			First Child			Second Child			Third Child


			Mexico			Veracruz			Waliszewski			94-95c96p


												Sum DDT			9473			4531			3927


			Differences in Pollutant Concentrations in Different Tissues and Fluids


			Nation			Region			Author			Year Collected/Published			HCB ng/g fat			Beta-HCH			DDT


			Mexico			Veracruz			Waliszewski			98-99c02p


												Blood Serum			90			180			4500


												Adipose Tissue			60			140			5660


												Colostrum			40			110			4960


												Mature Milk			30			70			3790
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Reductions in Breast Milk Pollutant Concentrations Over a 38-Month Period of Breast Feeding Twins
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Lower Concentrations of Dioxins and Furans in Breast Milk During Second Lactation, Germany 1992-1996
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Higher Dioxin and Furan Concentrations in Breast Milk of Japanese and Korean Mothers Nursing their First Child
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Higher DDT Contamination Levels in Breast Milk of Mothers Nursing their First Child 
Veracruz, Mexico  1994-95
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HCB and Beta-HCH Measured in Different Human Tissues and Fluids, Veracruz, Mexico 1998-99
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DDT Measured in Different Human Tissues and Fluids 
Veracruz, Mexico 1998-99





			












